Sixty fatal cases of traumatic reticulitis in cattle were reviewed. Fifty-nine cases were caused by fragments of wire. A nail perforated the reticulum of 1 animal. Common clinical signs included decreased milk production, anorexia, fever, and weight loss. Abnormal or muffled heart sounds associated with pericarditis and epicarditis was the most common sequela, occurring in 40 cases. Fibrous adhesions found at necropsy in all cases suggest that initial clinical signs are difficult to recognize and in most cases it takes weeks to months for abnormalities to be observed.
Traumatic reticulitis due to the perforation of the reticulum by sharp foreign bodies that have been ingested has been a concern of veterinarians for many years. 3, 8 The prevalence of traumatic reticulitis in adult dairy cattle has been attributed to management practices and the lack of discriminatory dietary habits of cattle. [1] [2] [3] 7, 8 Although it has been suggested that traumatic reticulitis should be considered in any bovine animal suffering from indigestion, the variability of the clinical signs has also been stressed. 2, 8 The signs observed are dependent upon the site of reticular perforation and lesions caused by the foreign body as visceral and muscular contractions force its migration within the body. Baling wire and, less commonly, nails are recovered from affected cattle. 8 Previous reports primarily discuss the acute consequences of this syndrome. [4] [5] [6] 8 Our observations and those of others 2, 8 suggest traumatic reticulitis usually produces chronic or at least chronic active lesions. The purpose of this study was to compare clinical signs to necropsy findings and to document and specifically describe the type of foreign bodies that are most often the cause of traumatic reticulitis.
Heart failure was the primary clinical diagnosis in 29 (48%) animals. In 15 of these, traumatic reticulitis with perforation of the pericardium was the specific
Materials and methods
The case records of 60 confirmed cases of fatal traumatic diagnosis. Vegetative endocarditis was the suspected reticulitis that were examined by the Pathology Service at cause of heart failure in 1 animal. A specific clinical the New York State College of Veterinary Medicine reason for heart failure was not determined in 13 of (NYSCVM) between 1977 and 1985 were reviewed. These the 29. cases represent 3% of the adult (> 1 yr of age) cattle examined Thirty-seven (62%) animals died. Five of these anduring that time. The foreign bodies retrieved at necropsy imals died suddenly without clinical abnormalities bewere either available for examination (5 2) or were described in the necropsy reports (8) .
ing observed. Euthanasia was performed on the remaining 23 (38%). Necropsy examinations were done on all 60 cases.
Results
Fifty-seven of the animals were females, 1 was male, and 2 were castrated males. The age was known for 48 of 60 cattle and ranged from 1 to 13 years with an average age of 4.3 years ± 2.8 SD. The remaining 12 cattle were identified as adults. Fifty-seven were Holstein or Holstein-Fresian, 1 was a black angus, 1 was a brown Swiss, and 1 was a Guernsey.
The duration of the observed clinical course was variable and ranged from sudden death to 4 months. In most, severe clinical signs (Table 1) were observed for 7-10 days. Decreased milk production was the most common clinical sign, observed in 39 of the 57 (68%) females. Anorexia and weight loss was noted in 36 (60%) animals. Seventeen (28%) animals had elevated temperatures. In 5 of these animals fever was intermittent. Abdominal pain was elicited in 18 (30%) animals and ruminal atony was noted in 13 (22%). Eleven (18%) of the cattle were described as depressed and 8 (13%) were down. Seizures were observed in 4 (6%). Five (8%) had open mouth breathing characteristic of dyspnea.
Sixteen (27%) animals were assessed as being in poor condition at the time of necropsy. All animals had peritonitis, characterized as localized, chronic active in 41 (68%) cases; diffuse, chronic active in 18 (30%) cases; and diffuse acute in 1 (2%) case. Acute diffuse peritonitis was due to the rupture of a large well-en-capsulated abscess located between the reticulum and diaphragm.
Most other lesions were directly dependent upon the route taken by the foreign body following its perforation of the reticulum. In 50 (83%) the perforation occurred in the anterior ventral region of the reticulum. Forty of these animals had chronic active fibrinous pericarditis and epicarditis. Foreign bodies were present in the pericardial sac of 28 animals. In 8 animals the foreign body perforated the diaphragm and pericardium, while still remaining embedded in the reticular wall. Foreign bodies perforated the reticulum and were found embedded in the diaphragm and pericardial sac in 4 animals. In 1 animal the foreign body perforated the diaphragm causing diffuse fibrinous pleuritis but the pericardial sac had not been penetrated. The wire was found free in the thoracic cavity.
In 4 (7%) animals foreign bodies perforated the reticulum, but remained embedded in the diaphragm without complete penetration. In 6 (10%) cases foreign bodies were embedded in the liver and had penetrated the spleen in 4 (7%) cases. In 5 (8%) cases, perforation of the reticulum occurred, but involvement of the diaphragm of other organs was not detected. Well-encapsulated abscesses were adherent to the reticular wall at the site of perforation.
Four (7%) animals had embolic abscesses in the kidneys. Embolic abscesses were present in the cerebrum of 3 (5%) animals. Fibrinous polyarthritis was found in 3 (5%) of the animals.
Fifty-nine (98%) of the foreign bodies were wire fragments and 1 was a nail. The length of the foreign bodies ranged from 5 to 14 cm long (average 8.5 cm) and 56 of the 60 were slightly curved or were distinctly bent 30-90° approximately 25-35% the distance from 1 end. One piece of wire had a distinct hook at one end. Three wires were straight. Magnets were present in the reticulums of 23 of the animals, and in 2 cases the foreign body that had penetrated the reticulum was attached to the magnet.
Discussion
Traumatic reticulitis is caused by a combination of a lapse in good management, specifically the inappropriate disposal of wire or nails, and the nonselective eating habits of cattle. 2 , 6 , 8 8 Pieces of slightly bent wire that ranged from 5 to 14 cm in length were the most commonly retrieved foreign body. The caliber, length, appearance of the cut ends, and angle suggested that most of these were crimped, twisted ends of baling wire. As in previous reports, 8 nails were less frequently the cause of reticular perforation. The nail recovered was 9 cm long, similar in length to the wire fragments that were found. Cattle probably consume wire or nails of shorter length, but these may be too small or too light to cause significant transmural perforations. In spite of their lack of dietary discretion, it is unlikely that cattle would consume wire or nails of greater length. The majority of the cases occurred in young adult or adult Holstein cows. The breed, age, and sex predilection is thought to be more a reflection of the nature of the dairy cattle industry that predominates in upstate New York, the locale from which most submissions to the NYSCVM originate, rather than a specific susceptibility of these animals.
Decreased milk production was the most frequently observed clinical sign. Depression, anorexia, weight loss, and decreased milk production are commonly observed in cattle suffering from a variety of infectious and noninfectious diseases. Ruminal atony, a sign suggestive of forestomach disorders, and fever were less commonly observed.
Other clinical signs were more closely associated with the lesions caused by the foreign body that penetrated the reticulum. Usually the foreign body penetrated the anterior ventral aspect of the reticulum. The least severe lesion was localized peritonitis causing abdominal pain, in addition to the nonspecific signs. Abscesses that formed in the anterior ventral abdomen were generally well encapsulated, but the different degrees of organization of the adhesions present suggested that leakage of purulent material occurred intermittently. The foreign bodies often remained partially embedded in the wall of the reticulum and were frequently of sufficient length to extend through the diaphragm and into the pericardial sac causing chronic active epi-and pericarditis. Focal myocarditis occurred when myocardial penetration occurred. In these cases wire fragments were completely enclosed by the pericardial sac. Clinical signs of heart failure including muffled heart sounds, prominent jugular veins, and edema of the brisket and ventral neck were detected in 29 cases, representing 74% of cases with pericardial and myo-cardial lesions. Abdominal pain, coupled with these the cattle in this report because they usually exhibited signs in 15 cases led to the diagnosis of traumatic reclinical signs and had significant pathologic changes as titular pericarditis. Embolic lesions were found in the a result of the reticular perforation. Apparently, uncomplicated reticular perforation occurs more fredirectly penetrated the myocardium. Seizures were ob-brain and kidney in 4 of the 8 cases where the wire served in 1 animal with brain lesions. The other 3 were depressed and held their heads in abnormal positions.
ally occurred as extensions of the pericardial lesions Locally extensive pleuritis and pneumonia occasion-quently, accounting for the marked decrease in inciof cattle affected in slaughterhouse surveys. 2, 8 Previous dence observed in this study as compared to the number and have suggested that the earlier the detection of the investigators examined the earlier phases of the disease clinical signs of respiratory disease. It was suspected that dyspnea was secondary to circulatory impairment but the minimal pneumonia was not associated with ment. 4 -6 It seems likely that the initial clinical signs are minimal because all of the cattle in this series and most reticular perforation, the more successful the treatrather than pneumonic lesions. Dyspnea was the pricattle included in previous reports 8 had lesions sugmary clinical sign in 1 cow where severe diffuse fibringesting that perforating reticular wounds occurred weeks ous pleuritis with minimal pneumonia resulted when to months before clinical signs were observed. Heart a wire penetrated the diaphragm more dorsally, difailure due to septic pericarditis and epicarditis was rectly entering the thoracic cavity, avoiding the perithe most frequently observed clinically detected secardial sac.
quela to traumatic reticulitis in this series. Occasionally foreign bodies extended through the reticulum wall into the liver causing multifocal liver abscesses that were observed at necropsy. Clinical signs that would specifically relate to these lesions were not observed. Direct splenic perforation with multifocal Sudden death was the only clinical sign in 5 animals. In 1 of these, a 15 x 15 x 18-cm thick-walled spherical abscess formation was not associated with specific clinabscess containing the foreign body was present be-ical signs.
tween the reticulum and diaphragm, indicating that the reticular perforation was not a recent event. The abscess had acutely ruptured, presumably because of locally induced trauma, and severe, diffuse, fibrinous peritonitis resulted. This was considered to be the cause of the animal's acute death. The 4 other animals that died suddenly had chronic active epicarditis and pericarditis, fibrous adhesions of the reticulum to the diaphragm, and passive congestion of the liver at necropsy, indicating that the pathologic changes had been developing for weeks.
productivity. Necropsy lesions suggest that traumatic
The cause and pathogenesis of traumatic reticulitis are easily understood.
reticulitis is not easily diagnosed during the acute stage.
1,2 Prevention is theoretically
Chronic lesions commonly develop and cause variable simple, but the disease persists and continues to be of economic importance primarily because of decreased Traumatic reticulitis has been considered an economically important disease of cattle since the mid 1950s. 3, 8 At that time, it was estimated that 75% of cattle sent to slaughter had fibrous adhesions of the reticulum, diaphragm, and ventral abdominal wall, suggesting that reticular perforations had occurred. 8 In these cattle, 8 there may have been transient clinical signs and decreased milk production, but severe secondary complications did not occur. This differs from clinical signs that depend upon the path taken by the migrating foreign body.
